Background: Workplace violence is defined as incidents where staff are abused, threatened or assaulted in circumstances related to their work, including commuting to and from work, involving an explicit or implicit challenge to their safety, well-being or health. In healthcare setting, it can bring serious consequences to the workers, organization and quality of patient care. Educational training is one of the methods to reduce the incident and prepare the workers in order to face this challenge. This manuscript aims to analytically analyse educational intervention on workplace violence among health workers.
Introduction

Workplace Violence Definition
The U.S. Occupational Safety and Health Administration (OSHA) and the U.S. Centers for Disease Control National Institute for Occupational Safety and Health (CDC/NIOSH) define workplace violence as "violent acts (including physical assaults and threats of assault) directed toward persons at work or on duty" (Jenkins, 1996) . More detail information is added in the definition by International Labour Office (ILO), International Council of Nurses (ICN), World Health Organization (WHO) and Public Services International (PSI) in which workplace violence is defined as "Incidents where staff are abused, threatened or assaulted in circumstances related to their work, including commuting to and from work, involving an explicit or implicit challenge to their safety, well-being or health" (ILO, ICN, WHO & PSI, 2002) .
The University of Iowa Injury Prevention Research Center classifies most workplace violence into one of four categories based on relationship of the perpetrator and the victim as illustrated in Table 1 .1 below to assist researchers and policy makers to design appropriate intervention (Loveless, 2001) . Results while a criminal activity (e.g., robbery) is being committed and the perpetrator has no legitimate relationship to the workplace.
2.
Type II (Customer/client) The perpetrator is a customer or client at the workplace (e.g., health care patient) and becomes violent while being served by the worker.
3.
Type III (Workeron-Worker) Employees or past employees of the workplace are the perpetrators 4.
Type IV (Personal Relationship)
The perpetrator usually has a personal relationship with an employee (e.g., domestic violence in the workplace).
Even though healthcare workers may experience all four types during their routine work, most of threats and violence against them come from patients, or their families and visitors (Lipscomb et al., 2002; Spector et al., 2014; Loveless, 2001 ).
Prevalence of Workplace Violence Among Healthcare Workers
Workers in health sector are exposed to more workplace violence compare to workers in other sectors. The estimated rates of nonfatal workplace violence against health care workers in the United States in 2013 are from 5 to 12 times higher than the estimated rates for workers overall (Sherrill, 2016) .
The prevalence of workplace violence among healthcare workers varies according to region and occupation. In a meta-analysis study, the prevalence of workplace violence among nurses was highest in Middle East region (61.3%) , followed by Anglo region (58.3%), Asia region (51.3%) and the International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 5 September/October 2019 Mohd Safwan I, Ahmad Azuhairi Ariffin https://doi.org/10.32827/ijphcs.6.5.56
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Open Access: e-Journal lowest prevalence is 38.3% in the Europe region (Spector et al., 2014) . Meanwhile, a systematic review on workplace violence among emergency medical services personnel found that the prevalence ranges from 53 to 90% (Pourshaikhian, Gorji, Aryankhesal, Khorasani-Zavareh, & Barati, 2016) .
With high prevalence of workplace violence, the situation is become worst as the incident rate and total number of cases increase from time to time. The incident rate of intentional violent by other person in health and social services in United States increase from 6.4 per 10,000 in 2011 to 8 per 10,000 full-time workers in 2015 (BLS, 2015) . In term of total number nonfatal workplace violence cases against health care workers reported, there is an increasing of 12 % cases from 22,250 reported cases in 2011 to 24,880 in 2013 (Sherrill, 2016).
Consequences of Workplace Violence
There are many effects of workplace violence on healthcare workers. The consequences of workplace violence can range from mild to severe. Consequences of workplace violence can be classified into 7 categories which are physically, psychologically, emotionally, work functioning, relationship with patients or quality of care, socially and financially (Lanctôt & Guay, 2014) .
In the USA, billions of dollars spent each year on security costs, medical and legal expenses, lost time from work and other financial losses as a direct consequence of workplace violence (Federal Bureau of Investigation, 2002) . Speroni et al (2014) in their study found out that based on the hospital record, the cost for 30 reported cases of violence which required treatment were $78,924 for treatment charges and $15,232 for indemnity charges. The emotional and psychological costs are a lot more difficult to quantify and are substantial compared to financial costs. Burnout, depression, fears, post-traumatic stress disorder (PTSD), lack of job satisfaction and reduced ability to perform job role are among the consequences of the workplace violence (American Psychiatric Nurses Association, 2008; Ferns & DipHe, 2005) . In the year 2015, 63.7% of injury due to violence from other person at work in United States results in more than 5 days away from work (BLS, 2015) . Moreover, most of nurses leave the health care profession as an issue of workplace violence (Emergency Nurses Association, 2008).
Educational Training
Education intervention in workplace violence can be defined as the process of transferring knowledge and comprehension of organisational policies and procedures, legal responsibilities, and risk assessment and control strategies, including specific techniques that may be applied to prevent and reduce the likelihood and consequences of exposure to workplace violence (Hills, et al., 2015) . Meanwhile training intervention can be defined as the process of rehearsal and simulated or practice of, cognitive and behavioural skills aspect of the education itself (Hills, et al., 2015) . Training in workplace violence focus on skills, knowledge, and attitudes, and these include self-defence, breakaway techniques, and physical restraint techniques (Beech & Leather, 2006; Wiskow, 2003) . High quality evidence on the effect of workplace violence education training is very limited (Beech and Leather, 2006) . 
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Materials and Methods
This manuscript adopted the scoping systematic review for its methodology. Articles were searched based on Pubmed and ScienceDirect search engines. The keywords of (aggression OR violence) AND healthcare workers) AND (education OR training) were applied to obtain the literatures. 
Figure 1 PRISMA 2009 Flow diagram of Educational Training Intervention on Workplace Violence Among Healthcare Workers
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Result
There are many previous educational interventions done on workplace violence. The summary of educational intervention is listed in the table 2.1 below. There are 12 studies in this review including two randomised controlled trials (RCTs), five quasi-experimental design and five before-after experimental design. Studies were conducted across various healthcare organizations and most of these were hospitals. Seven of the 12 interventions reviewed were conducted in hospital care, two in emergency departments, two in community care. Three of the studies were conducted in the United States, three in Australia, two in the UK, and one each in Netherland, Finland, Canada and Jordan. 
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Open Access: e-Journal Increase in knowledge mean (P < 0.001) Confidence level: 1) CBT plus peer group showed greater increase in confidence to respond workplace violence (P = 0.012) than the CBT only group 2) All participants had significant increase in confidence to respond to workplace aggression (P < 0.001)
2 120hours e-learning course consist of: 1) legal issues 2) ethical issues 3) behaviour-related internal and external factors 4) therapeutic relationship and self-awareness 5) teamwork 6) integrating knowledge with practice.
Knowledge of physical restraint improved in both intervention and control groups
Between-group comparisons of change after the intervention revealed no differences in knowledge
International Journal of Public Health and Clinical Sciences e-ISSN : 2289 -7577. Vol. 6:No. 5 September/October 2019 Mohd Safwan I, Ahmad Azuhairi Ariffin https://doi.org/10.32827/ijphcs.6.5.56
64
IJPHCS
Intervention
The interventions in the articles were carried out in various modules, contents and mode of delivery. Most of the studies include multiple modules and modes of deliveries. The modules used in these studies were de-escalating techniques or other preventive techniques, recognizing the early sign of violence, communication skills, responsibility or the workers, notification and post incident procedure, and also legal aspect of workplace violence. Deescalating techniques and preventive techniques were used in 10 out of 12 studies (Glass et al., 2017; Gillespie et al., 2012; Dean, C., 2004; Oostrom, J. K., & van Mierlo, H., 2008; Beech B., 2001; Grenyer et al., 2004; Guay et al., 2016; McDonnell et al., 2008; Lamont et al., 2012; Cahill, D., 2008) .
Recognizing the early sign of violence module was used in 8 out of 12 studies (Glass et al., 2017; Gillespie et al., 2012; Al-Ali et al., 2016; Oostrom, J. K., & van Mierlo, H., 2008; Beech B., 2001; Grenyer et al., 2004; Guay et al., 2016; Cahill, D., 2008) . Nine out of 12 studies include communication skill training in their intervention (Glass et al., 2017; Gillespie et al., 2012; Dean, C., 2004; Oostrom, J. K., & van Mierlo, H., 2008; Beech B., 2001; Grenyer et al., 2004; Guay et al., 2016; Cahill, D., 2008) Responsibility of workers aspect were included in 3 of the studies intervention (Gillespie et al., 2012; Dean, C., 2004; Grenyer et al., 2004) . Notification and post violence incident aspect were also included in 3 of the studies intervention (Gillespie et al., 2012; Al-Ali et al., 2016; Guay et al., 2016) . Legal issues were included in the intervention by Al-Ali et al. (2016), Beech (2001) , Grenyer et al. (2004) , McDonnell et al., (2008) , Cahill (2008) and Kontio et al. (2011) in their intervention.
Majority of the studies used combined mode of delivery to deliver the intervention to the participants. Some mode of delivery of the training are given in computer-based learning (Glass et al., 2017; Gillespie et al., 2012; Kontio et al., 2011) . Other studies used lecture and discussion (Al-Ali et al., 2016; Oostrom, J. K., & van Mierlo, H., 2008; Beech B., 2001; Grenyer et al., 2004; Guay et al., 2016; Cahill, D., 2008) . Majority of the studies include role play method of intervention used in their mode of delivery (Glass et al., 2017; Gillespie et al., 2012; Al-Ali et al., 2016; Oostrom, J. K., & van Mierlo, H., 2008; Beech B., 2001; Grenyer et al., 2004; Guay et al., 2016; McDonnell et al., 2008; Lamont et al., 2012; Cahill, D., 2008) .
Length of intervention varies from one article to another. The interventions were given in 2 to 3 hours in studies by Glass et al. (2017) , Gillespie et al. (2012) and Lamont et al., (2012) . Al-Ali et al. (2016) , Dean (2004) used one day intervention in their studies. Oostrom, and van Mierlo (2008) in their studies conducted the intervention in 3 parts of 4hours programs every 2 to 3 weeks apart. Three to four days training were done in studies by Guay et al. (2016) and McDonnell et al. (2008) . The longest training was 120 hours training over 3 months by Kontio et al. (2011) .
Outcome Measures
Knowledge outcome was measured in 4 of the studies (Glass et al., 2017; Gillespie et al., 2012; Dean, C., 2004; Kontio et al., 2011) . There were improved in knowledge outcome in all International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 5 September/October 2019 Mohd Safwan I, Ahmad Azuhairi Ariffin https://doi.org/10.32827/ijphcs.6.5.56 65 
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Open Access: e-Journal four of the studies (Glass et al., 2017; Gillespie et al., 2012; Dean, C., 2004; Kontio et al., 2011) .
Attitude outcome was measured in 4 out of 12 studies (Al-Ali et al., 2016; Beech B., 2001; Grenyer 2004; Cahill, D., 2008) . There were improved in attitude outcome in 3 out of 4 studies (Al-Ali et al., 2016; Beech B., 2001; Grenyer 2004) . However, there is no significant changes in attitude in experimental group as compared to control group in study by Cahill, D. (2008) . Cahill (2008) mentioned that it may be difficult to change the attitudes through a short 8hours educational program because attitudes consist a person's deeply held values and beliefs.
Workers' confidence in managing workplace violence outcome was measured in 8 out of 12 studies (Glass et al., 2017; Dean, C., 2004; Grenyer 2004; Guay et al., 2016; McDonnell et al., 2008; Lamont et al., 2012; Cahill, D., 2008; Kontio et al., 2011) . All of the studies showed improvement in confidence outcome post intervention (Glass et al., 2017; Dean, C., 2004; Grenyer 2004; Guay et al., 2016; McDonnell et al., 2008; Lamont et al., 2012; Cahill, D., 2008; Kontio et al., 2011) .
Other outcomes measure by the studies were coping, number of violence and health effect outcomes of the workers. In studies by Oostrom, and van Mierlo (2008) and McDonnell et al. (2008) , there is significant improvement in ability to cope with aggression post intervention.
In term of incident of violence, the number of violence reduced over time after the intervention being conducted by Glass et al. (2017) , Dean (2004) . There were no changes in the workers health outcomes at the end of the intervention and follow up by Glass et al. (2017) Computer based learning intervention was found to be no different with classroom or roleplay intervention in term of knowledge improvement after intervention (Gillespie et al., 2012) . However, in another study with similar design, it is found that classroom or roleplay group achieved greater confidence level when compared to computer-based learning intervention group (Glass et al. (2017) . Computer based learning is relatively are convenience, less costs, and flexible but does require participants to be computer literate and self-motivated to complete the course. On the other hand, the other method increased confidence and allowed two-way communication to increase understanding of the program content.
Only two randomization control study was found in this review. One of it was conducted by Glass et al. (2017a) using computer cased learning intervention. However, one of the author has financial conflict of interest with one company that may have a commercial interest in the outcome of this research (Glass et al., 2017b) . Another randomized control study was done by Kontio et al. (2011) which compared e-learning based and standard education group. There were no advantages of intervention over control group and there was limitation such as inability to prevent the control group data from seclusion and restraint focused education which is part of the organization program (Kontio et al., 2011) .
Other studies were in the form of pre and post, single group or quasi experimental studies.
Most of the studies show that educational intervention improved in workers' knowledge, attitude, confidence and coping (Al-Ali et al., 2016; Dean, 2004; Glass et al., 2017a; International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 5 September/October 2019 Mohd Safwan I, Ahmad Azuhairi Ariffin https://doi.org/10.32827/ijphcs.6.5.56 66 
Open Access: e-Journal Gillespie, Gates, & Mentzel, 2012; Oostrom, & van Mierlo, 2008) . More study with controlled experimental design should be carried out to strengthen this evidence.
Conclusion and Recommendations
The evidence from this review varies from strong to weak. Majority of this evidence were weak with only 2 were in the form of randomized controlled trials. The authors agree that more high-quality research is needed in this area of study. Sound methodology and controlled study design to avoid biases should be done to prove the effectiveness of educational learning in workplace violence.
